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IlepBoHauya/JbHbIe XMMHUYECKHE TOHSTUSA

IIpenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tenma u
BeulecTBa. dusnueckue cBOWCTBAa BellEeCTB. ArperaTHoe cocrosiHue BemecTB. llonarue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CriocoObl pa3ieneHus cMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTEINIbHASI MOJIEKYJ I pHAs
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3anMocBsI3p KoJIMYeCTBa, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérsl mo ¢hopMyniaM XUMHUYECKUX COSAMHECHU.

®u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHuUs. Kinaccupukaus XUMUYECKUX PEaKIni
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B JabopaTopuu U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HAOMIOAeHNE (PU3HUECKUX (TLJIaBJICHUE BOCKA, TASTHUE JIbJa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakuuid (pas3jioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, pasioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (), usydenwe crocoOoB
pa3ieNieHusi CMeceil: ¢ TMOMOIIBI0 MarHuTta, (UIbTPOBAHHE, BhIAPUBAHHUE, IUCTHIUISAIIMS,
xpomarorpadusi, TPOBEACHHE OYMUCTKH TIOBAPEHHOM COJM, HAOMIOACHUE W OIMUCaHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHuE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31eMEeHT M IPOCTOE BEILIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoaa B mpupoje. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIIOpO/ia.

TermnoBoit >(dexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHUE
NapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — »meMeHT m mpoctoe BemiecTBO. HaxoxxaeHue Bojopoaa B TPHUPOJIE,
dbuznyecKrue 1 XUMUYIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacklmieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpHUPOJE M B KU3HU
yenoBeka. KpyroBopoT BoabI B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OxpaHa M OUYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuael. Knaccudukamus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKcuI0B. PU3NUYECKHE U XUMHUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHue COJepKaHusl KUCIopoia B BO3yXe, MOIydeHue, cooupaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3laMyd OKCHJIOB M OINHMCAaHUE MX CBOWCTB, IOJIyueHHE, cOOMpaHue, paclo3HaBaHUE W
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBHe Bogopoma ¢ okcuaom wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3jIMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUIEOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPAcTBOpax KHCIOT M UIeNoued, U3ydeHHe
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Bakuenume
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBple TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJTOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMMH4YecKux odnemeHtos [l M.
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aroMHbBIX saep. W3orombl. OnektpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paanuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMUECKUX 1
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHbIE  peakuuu. [Iporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHCITUTENHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakluy Pa3oKeHHs], COSTUHEHU).

Mesricnpeomemnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 HCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATH,
ABJIAIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--Hay4HbIE IOHATHS: Hay4HbIM (akT, TUIore3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsijl, BELIECTBO, TeI0, O00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzpocdepa, MuHepalbl, TOpHbIE MOPOJbI, IOJE3HbIC
MCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognuecknit 3axkoH. Ilepuommueckas cucremMa xumudeckux odaemeHtoB J[. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOAOB, Kajlds, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEETKM W BHJIA XUMHYECKON
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHMM, T'eHeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiyil Mo pa3iM4yHbIM MpU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3((exTy, M0 H3MEHEHHMIO CTEleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTne o cxopoctu xumuueckoil peaxiuu. ITonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMH U MOJI0KEHNE XUMUYECKOTO pPAaBHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIH, 3JEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAHOBUTENBbHON peakiuu. COoCTaBlI€HHE YPABHEHHMH OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHI U HENEKTPOJIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHCCOLMAlMM BELIECTB C pPa3jIMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U Ca0bIE DJIEKTPOIUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBHsI MPOTEKaHUs peakIMii HOHHOTO oOMeHa, TOJHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHHMYECKHUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, MCCIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTUH PACTBOPOB BEIIECTB, IMpOIEcca IUCCOLMALUU
KHUCJIOT, IIeio4Yel M cojeil (BO3MOYKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOLUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMN (FOPEHHME, peakLUu pa3iokKEHUs, COSAUHEHHUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IOMOIIBIO KAavyE€CTBEHHBIX PEAKLUM Ha HOHBL,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl 1 MX COeJUHEHHSA

OO0mass xapakTepucTHUKa TajJoreHoB. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEpHBIE
crenieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — T[aJONE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBre XJ10pa U XJI0POBOAOPO/Ia Ha OPraHu3M uernoBeka. BaskHelye Xa0puabl
1 X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOIHBIE MOAU(HUKAIMK KUCIOPOJa U Cepbl. XUMHUECKUE CBOWMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (uU3MYecKHue M XMMUYecKue cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak IpeacTaBUTENs Kiacca KUCIOT M crneuudpudeckue). XHUMUYECKHE PEaKIMH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ COeIMHEHUH B TMpuUpoAe. XHUMHUECKOE 3arps3HEHHE OKpY)KAIOIIEH Ccpeibl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoae, (U3NYECKHE H
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJIyueHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EeHHE,
¢uznueckne M XUMHYECKHE CBoicTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHHEpaJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBbl U BOAOEMOB). docdop, ammoTponHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmas xapakrepuctuka 31eMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PaCIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYeCKUe U XMMUYECKHE CBOMCTBA, IEHCTBUE Ha JKHUBBIE OPTaHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a TJ100aJIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBINM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, WX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, MOJMy4eHHE M IpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, JTWJIEH, AalETUJIEH, JTAaHOJ, TJMIEPHH, YyKCycHas kuciora). [IpupoaHbie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepHallbHOE €IMHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunaenuss kpemHusi B mpupoge. OOmme mpencraBienus o0 okcuae kpemuus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaxkHelmme



CTpOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, IEMEHT, OeToH, ene300eToH. IIpobimembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIHHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

U3y4eHHue o0paslloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKUW Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OMBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
MCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHE C 00pa3llaMM XJIOPUIOB (raJIOr€HUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJEOMATEpHaoB), HaONIOAEHUEe Tpolecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAaHHOW CEPHOW KHUCIIOTHI, U3YYCHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW peakinH Ha Cyiab(paT-nOH M HaOIIOJCHHE NMpU3HaKa e&
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MO’KHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMH a30THBIX B (POCPOPHBIX yrnoOpeHHid,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaKa, IPOBEICHHE
Ka4eCTBEHHBIX pEaKIMid Ha WOH aMMOHHMA M (ocdar-noH M H3ydeHUE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3yYEHUE MOJENeld KPUCTAUIMYECKUX PEHIETOK aaMmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOWMCTB YIJIEKHCIIOTO ra3a, IPOBEICHUE KAYECTBEHHBIX peakiuil Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3Y4YEHHE IPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIIEHHE C MPOIYKIHEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETAJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OO0mass xapakTepUCTHUKAa XHMHUYECKHUX DJJIEMEHTOB — METaVIOB HAa OCHOBAaHUU UX
nosiokeHus B llepnonnueckoil cucreme xumndeckux anemeHToB /1. 1. MenneneeBa u ctpoeHust
atoMoB. CTpoeHue MeTamioB. MeTalauyeckas CBsI3b M MeETAJNIMYECKas KpUCTasIndecKas
pelméTka. OIEKTPOXUMHUYECKUH Psi HanpshkeHuM MertamioB. Pdusnueckne M XMMHUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CjiaBsl (CTanb, 4YyTryH, AIOPATIOMUHUN, OpoH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIIJIEHHOCTH.

[Ilenounsle MeTauIbl: OJI0KEHUE B [lepnonnueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHUE B MpHupojae. PU3NYECKHe U XUMUYECKHE
cBo¥icTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U THIPOKCUIBI HAaTpUs U Kanus. [Ipumenenue
IEJIOYHBIX METAJIJIOB U UX COEAUHEHHUH.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii W KalbLUW: noyiokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupone. Puznueckne U XMMHUYECKUE CBOMCTBA MarHus M Kajablus. BakHellne coequHEHUS
KaJbpus (OKCUI, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
amoMuHus. AM(pOTEpHbIE CBOMCTBA OKCHIA U THIIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenzeneeBa, CTpOEHHE aTomMa, HaxOKJAeHUe B npupoje. dusndeckne U XMMHUYECKHE CBOMCTBA
xene3za. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C OOpa3llaMH METaIOB W CILJIAaBOB, HMX (U3UYECKUMHU CBOHCTBAaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJNb30BaHHE BHIEOMAaTEpUAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBILUS U HATPUsS C BOJON (BO3MOKHO HCIIOJIb30BaHHE
BUJICOMaTEpHAJIOB), HCCIEAOBaHWE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs 3Kee3a B



Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllvs, aFOMHHUS, ITMHKa, xene3a (1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE IKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BaxkHele MeTauibl U UX COSAUHEHUSY.

XuMHA M OKpPY:Kalomas cpena

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKaroIel cpepl (penenbHas JOMyCTUMAasl KOHIIEHTpaIus
BemecTs, ganee — [1/1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIbI).

Meswcnpeomemnnie ceasu

Peanuzarus MeXNpeAMETHBIX CBS3€H MPU U3YUYEHUU XMMHU B 9 Kjlacce OCYIIECTBISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU JUISL OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THIOTE3a, 3aKOH, TEOpHS,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTMPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
paauOaKTUBHOCTh, MOJICKYJA, DJJICKTPUUYECKUN 3apsii, MPOBOAHUKH, IOJYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€MHUIIBI I3MEPEHUS, KOCMUYECKOe MPOCTPAHCTBO, MIaHEThI, 3BE3/1bI, CoHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENLHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOMaeMble, TOTUTHBO, BOJHbIE

IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IMTPOTI'PAMMbBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPaMMBI OCHOBHOTO OOIIET0 00pa30BaHUA
JIOCTUTAIOTCS B XOJIe 00yUYEHUsI XUMUU B €ITMHCTBE Y4€OHOW M BOCIIUTATEIHLHOMN JEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIMUOHHBIMU  POCCHUMCKHUMH  COLIMOKYIBTYPHBIMH W JTyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATHIMA B OOIIECTBE MPAaBWJIAMHU M HOPMaMHU TIOBEJICHUS U
CIOCOOCTBYIOT MIPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIIMATTU3AIINN 00yJaIOITUXCS.

JlugHOCTHBIE PE3YNHTATHl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJICTBOBATHCS
CUCTEMON TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIlMi M pacIIUpPEHHE OMbITa ACSITETbHOCTU Ha e
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) maTpuoTHYECKOro BOCIUTAHUA:

[IEHHOCTHOTO OTHOIIICHHSI K OT€UECTBEHHOMY KYJIHbTYPHOMY, UCTOPUUECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAUeHUs XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW WMH(OpMaIuend 0 MEepeOBBIX JOCTIKCHUSIX U OTKPBITUSX
MHUPOBON M OTEUECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSAX 00 yCTpOHCTBE
MHpa U O0IIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUST O COITMAIBHBIX HOpPMax M MPaBHJIaX MEXIMYHOCTHBIX OTHOIICHHWHA B
KOJUICKTUBE, KOMMYHHUKATHBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
yueOHO-UCCIIeI0BATENIbCKOM, TBOPUYECKON W JpYruxX BUAAX JAEATEIBbHOCTH, TOTOBHOCTH K



pa3sHOOOpa3HOI COBMECTHOM IEATENILHOCTH MPH BBHIOJHEHUN y4eOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TPOLIECCE TOW y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLIEHUBAaTh CBOE IOBEIEHUE U IIOCTYINKHM CBOMX TOBApUILEH C IO3ULMHM HPABCTBEHHBIX M
MIPABOBBIX HOPM € YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  peakluH,
COOTBETCTBYIOLIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKM M COCTABIIAIOLIME OCHOBY MJIS
NOHMMAaHHUA  CYIIHOCTM HAay4yHOW KAapTHHBI MHpa, NPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTUS MPUPOJIbI, B3AUMOCBA3AX YEJIOBEKA C MPUPOAHOM cpenoi, o poiau
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATENIbHbIE MOTHBBI, HalpaBJIECHHbIE Ha IIOJYyYEHHE HOBBIX 3HAHUM IO XHMMH,
HEOOXoAuMBIE Ui OOBSCHEHHS HAOJIIOJAaeMbIX IPOLECCOB U SIBJICHUH, I03HABATEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpPbl, B TOM YHUCJIE HABBIKOB CaMOCTOSATEJIbHOM paboThI
C y4eOHBIMHU TEKCTaMM, CIIPABOYHOH JUTEPATypOM, IOCTYIHBIMU TEXHUYECKHUMH CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYCHHUIO M TO3HAHMIO, JHOO03HATEIHbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
camM000pa30BaHUIO, MIPOCKTHON M HCCIEeI0BATEIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTU U YPOBHsI O0y4YEHHS B NajbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE LEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKH Ha 37I0pOBBIA 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUM U HEIPUATHE BPEIHbBIX

npuBblYeK  (YNOTpeOJIeHHs — aJKOroJis, HApKOTUKOB, KYpPEHHs), HEO0OXOAUMOCTH
coOuro/IeHHsl MpaBuil 0€30MaCHOCTH MPHU OOpallleHMM ¢ XMMHUYECKMMH BELIeCTBaMHU B OBITY U
pEATbHOM )KU3HU;

5) TpynoBoro BocnuTaHus:

MHTEpPEC K NPAKTUUECKOMY M3YyUEHUIO MpoQeccuil U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy W pe3ynbTaraM TpYJOBOW JEATENbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
OpOJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoN NpodecCHOHaIbHOU NeATeIbHOCTUH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MTPO(ECCHOHAIBHON Cpejie;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOILEHHE K MPUPOJe KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOr0 U 0Oe30IacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXMYECKOMY 310POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUil O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)K€ B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPHUMEHSTHh 3HAHUS, IMOJIydaeMble NPU HM3YyYEHUH XUMHH, ISl PelIeHUs
3a/1a4, CBSI3aHHBIX C OKPYKAIOIEW IPUPOAHON CPENIOi, sl TIOBBIIIEHNUS YPOBHS dKOJIOTMYECKON
KYJIbTYpPbI, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX peleHus
MIOCPEACTBOM METOJI0OB XMMHH, SKOJIOTMYECKOIO MBIIUIEHHSI, YMEHHUS PYKOBOJICTBOBAaTLCS UM B
ITO3HABATEJIBHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B coctraBe MerampeaMETHBIX pe3yNlbTaTOB BBIACISIOT 3HAUUMBbIE ISl (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAyYHbIe MOHATHS (3aKOH, TeOpHUs, MPUHIMI, TUNoTe3a, (akrt, cucrema,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEeAMETOB (hOpMUPOBATH NMPEICTaBICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHUBEpCalbHble ydeOHble NelcTBUA (IIO3HABaTENbHBIE,
KOMMYHHUKATHBHBIC, PETYISTHBHBIC), KOTOpbIE OOecrednBaoT (POpMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYILECTBICHUIO Y4€OHOM! A€ATEIIbHOCTH.



Ilo3HaBaTe/IbHbIe YHMBepPCcAIbHbIe yueOHbIe AeiicTBUS

Ba3oBble JJornueckue aeiicTBus:

YMEHHUSI HCMOJb30BATh MNPUEMBI JIOTHUECKOTO MBIIUICHUS TpPU OCBOCHHHM 3HAHUI:
pacKpbiBaTh CMBICI XMUMHYECKHUX TMOHSATHA (BBIACNATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHITUSMH), UCTIONB30BATh MOHATHS U1 OOBSCHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUM I KIacCHU(pUKAUU
XUMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIM, YCTaHABIMBATH IPUUYUHHO-CIICACTBEHHBIC CBSA3H
MeXy 00BEKTaMHU U3YyUeHHUsl, CTPOUTH JIOTUYECKUE PacCyXIeHUs (MHAYKTUBHBIC, IeAYKTUBHBIE,
110 QHAJIOTUH ), I€TaTh BBIBOBI M 3aKIIIOYCHHUS;

yYMEHHE MPUMEHSITh B Mpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, NPeoOpa3OBHIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEJbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHuYeckass (GopMylna M ypaBHEHHE XHMMUYECKOH pEakUuu — NpU pPElIeHHH Y4eOHO-
MO3HABATENIBHBIX 33/a4, C Y4€TOM OJTHX MOJEIbHBIX NPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
POTHBOPEYHS B U3Y9aEMBIX IPOLIECCAX U SIBICHUSX.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

YMEHHUE HWCIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTa IO3HAHUS, a
TakKe B KayecTBE OCHOBBI i (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMM M TPOBEIACHHUIO yYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €ro
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHMS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOJICIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIHIO Pa3IMYHBIX BUIOB
¥ GOpM MPEACTABICHUS, TOTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIONYJISIpHAst TUTepaTypa
XUMHYECKOTO COZIEp)KAaHUs, CIPaBOYHBIE IMOCOOMs, pecypchl VHTepHeTa), KpPUTHYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aMPOCHI MPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIMX JaHHBIX, HEOOXOAMMBIX JJIsl BBITOJHEHHS Y4EOHBIX U M03HABATENIbHBIX 3a/1a4
OTIPEeNIeNIEHHOTO THUMA, MPHOOPETEHHE OIbITa B 00JAaCTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHHE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3NTUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpPMYy MpencTaBICHUS
UHGOpPMALlMU U WUIIOCTPUPOBATH peIllaeMble 3aJlaud HECIOXKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOWHAIUSAMU;

yYMEHHUE HCMONb30BaTh M aHATU3UPOBaTh B Ipolecce y4yeOHOM M HcCiae0BaTenbCKOM
NEeSITeTbHOCTH WH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CETHCKOTO X035 CTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIoIei MPUPOJHON CpeIbl.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:

yMEHHUsl 3agaBaTh BOINpPOCH (B XoJe jauanora M (WiM) AUCKYCCHH) TIO CYIIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYTHPOBATH CBOM TPEJIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS TIPEACTABIISTh MOJTyYSHHBIE Pe3yIbTaThl TO3HABATEIIBHON NESTETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3CHTALMI0 PpPe3yJbTaToB BBIMOJHEHUS XHMUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAOOpPATOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTUH NPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yyuéra
0O0IIMX WHTEPECOB M COTVIACOBAHMS MMO3MIMH (0OCYXICHUS, OOMEH MHEHHUSMH, «MO3TOBBIC



LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACHCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOATEIBHO ONPEIENATh LU ACATEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIATS,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIBHOCTH, BHIOMPATH
HanOosiee 3¢ (EKTUBHBIE CIIOCOOBI  peIICHHWs Y4YeOHBIX M IMO3HABATENbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM IEWCTBUM IpU
BBIIIOJIHEHUM 33JaHUN C yd4y€TOM IOJy4YeHMs] HOBBIX 3HAHMH 00 H3yyaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IOJYUYEHHOI'O pe3ysIbTaTa 3asBJICHHON L€y,
YMEHHE HCII0JIB30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIIOBUHU 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB II0O OCBOEHHIO 0053aTEIBHOIO COJEpKaHMs,
YCTQHOBJICHHOTO JaHHOM (exepanbHONW pabodell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIC
o0yyarolMMUCsT Hay4yHblE 3HAaHUS, YMEHUS U CIOCOObI JeiicTBui, cnenuduyeckue A
npeaMeTHOW obnactu «XUMHS», BUIBl JEATEIBHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0A30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITUH: aTOM, MOJIEKYyJla, XUMUYECKHUI
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OJHOpOAHAas U
HEOJHOPO/HAs), BaJEHTHOCTb, OTHOCUTEIbHAas aTOMHas M MOJEKYJspHas Macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JA0Jds XUMHYECKOTO
3JIEMEHTa B COEIMHEHHM, MOJISIPHBI OO0BEM, OKCHJ, KHUCIIOTAa, OCHOBAHUE, COJb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKiusi, Kiaccuukanus
peaKuuil: peakluu COCINHEHUS, PEAKIUU Pa3JI0KEHMs], PEaKIIMK 3aMEIICHUs], peaKkLun
0o0MeHa, 7K30- U SHAOTEPMUUYECKUE PEaKIUH, TEIIOBOM 3PPEKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CJION aTroma, aToMHas opOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas J0JIs1 BellecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX MOHATHM W HPUMEHATH ITH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

® CNOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIS COCTaBlieHUS (OpPMYNl BELIECTB H
YPAaBHEHUN XMMUYECKUX PEAKIUH;

e OMNpeneNisaTh BaJEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTENECHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
onpeAeNéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaMm, BHJ XUMHUYECKOM CBSI3U
(KOBaJIeHTHAs! U MOHHAs) B HEOPTAaHUUECKUX COCTUHEHUSX;

e packpsiBaTh cMmblca [lepumonnueckoro 3akoHa [[. 1I. MenneneeBa: neMOHCTpUpPOBAThH
MOHMMAaHHE MEPHOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHs, 3aKOHAa ABOTaJIpo;

e ONUCHIBaTh M XapakTepuzoBaTh TabiuuHyro Qopmy Ilepuoanyeckoit cucTemMbl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh MOHATUS «IJlaBHas moarpynmna (A-rpynma)» u
«mmobounast moxarpymnma (b-rpymma)», Mameie W OOdbIIHE TEPHOMBI, COOTHOCHUTH
o0o3HaueHus1, KoTopele UMeroTcst B Tabnuue «llepuonnyeckas cucremMa XMMUYECKHX
anemeHToB J[. . MeHneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsia  sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SM);



KJIACCHU(UITUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHMYECKHUE BEIIECTBA, XUMUUICCKUE
peakiuu (10 YHUCIYy U COCTaBy Yy4YacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOINME XUMHUYECKHE CBOWMCTBA BEIIECTB pPa3IMYHbIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTU OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MO’KHOCTH IIPOTEKAHMS XUMHYECKUX NPEBPALICHUHN B Pa3IUYHbIX YCIOBUSX;
BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOT0 JIEMEHTa 10 (hopMysie COeTMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKIuu;

IPUMEHSATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO0, KIAaCcCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBA3€H — JJI1 M3YYEHHs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLUU,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  IO3HaHUs  —  HAONIOJEHUEe,  HU3MEpEeHHUE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICTICHHBIN );

cleoBaTh IIpaBWJIaM IOJb30BAaHUS XUMHYECKOM TMOCYyJI0M U J1a0OpaTOpHBIM
000pyIOBaHHEM, a TaKXKe MpaBUIaM OOpAIICHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMHU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJNA M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C ONpPEICNIEHHON MacCOBOM JI0JIEN pacTBOPEHHOTO BEIIECTBA, MIIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PAaCIIO3HABAHUIO PACTBOPOB ILEJIOUYEH U
KHUCTIOT C TIOMOIIbIO HHIMKATOPOB (JIakMmyc, peHondTanenH, METUIIOPAHK U Jpyrue).

K konny oOyueHus B 9 kiacce npeaMETHbIE pe3yibTaTbl HA 0A30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAOLIUXCS YMEHUH:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHATHUN: XUMUYECKUH SJIEMEHT, aToM,
MOJIEKYJa, NOH, KATUOH, aHUOH, TPOCTOE BEILLIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIECHUS, XMMHUYECKAs pPEaKlHs, XUMUYecKas
CBSI3b, TEIUIOBOM 3P PEKT peaklnu, MOJb, MOJSPHBII 00BEM, PacTBOp, BJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAlMs, peakU HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAsl CBA3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIn4ecKas), KpUCTaNIM4yecKas pemérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, NpeIeNbHO IOIyCTHUMast
xoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBi€HHUS (OpMyn BellecTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEACNATh BaJCHTHOCTh M CTENEHb OKUCICHMS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKON
dbopMmyre, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHWYECKUX COENMHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona JI. . MenneneeBa U 1€MOHCTPUPOBATh
€ro NMOHMMaHME: ONHUCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy Ileproanueckoii
CUCTEMBl XMMMUYECKHX DJIEMEHTOB: pa3jnyaTh IMOHATUS «rJ1aBHas noArpynna (A-
rpymma)» u «mobounas noxarpymnma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,



COOTHOCHTH 0003Hau€HHs, KOTOpbIE HUMEIOTCSI B MEpPUOAMYECKON Talnuue, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0IIee YMCiIo AMEKTPOHOB U PACIpEeNIeHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HUX
COEIMHEHUI B IpeJieax MaJbIX IIEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME M crHeuu(uuecKrue XUMUYECKHEe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINUX XUMUYECKUX PEAKIUN;

COCTaBIISITh YPaBHEHUS 3JICKTPOIUTUYECKON TUCCOLMALMU KUCIOT, IeJIouel U COJeH,
MOJIHBIE U COKpaUIEHHBIE YPaBHEHUS PEaKIMil HOHHOTO OOMEHa, ypaBHEHUS PeaKIIHid,
NOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIY BELIEeCTBAMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAaHUS XUMHUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 AJIEMEHTA 0 (JOpMYJie COEJUHEHHS], MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOUN peaKinu;

coOyoaTh MpaBWa IOJIB30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIMSMHU TIO BBHITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI HM3YUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMaTU3allUI0, BBIABICHUE IPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWS — HaAOJIOJAEHUE, U3MEpEeHue, MOJCIUPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBII).






TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemecTBa u xXuMHuueckue 15 1 bubnunoreka LIOK

' peaxImu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [JOK

' 00 oKcHIax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucmorax 8 1 bubnmorexa LIOK

' U COJISX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

bubnunoreka LIOK

3.1 7
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKHCIUTEIBHO- 8 bubmorexa LIOK
' https://m.edsoo0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
Hroro no pazgeny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BeniecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHALIHS. 3 1 1 bubmmoreka [JOK
' XHUMHUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [TOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
DJIEKTPOHHbBIE
Ne udpossbie
Tema ypoka KosanuecTBo ungp
n/n oOpa3oBaTe/ibHbIE
4yacoB
pecypcbl
1 [Ipenmer xumuu. Poiap XuMuUM B 5KU3HU 1
yenoBeka. Tena u BemiecTsa
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPHH U IPUEMBI 1
oOparnieHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM
bubmuoreka [{OK
UYuctele BeniecTBa U cMecu. CriocoOsl
4 eI cMecel 1 https://m.edsoo.ru/ffod
pas 26ca
[IpakTuueckas paborta Ne 2 «Paznenenue
5 cMmecel (Ha mpuMepe OYMCTKY MTOBAPEHHOM 1
COJIN)»
bubmmoreka [IOK
6 ATOMBI M MOJICKYJTBI 1 https://m.edsoo.ru/ff0d
2a6c
XUMUYECKHE dTIEMEHTHI. 3HAKU (CHMBOJIBI) bubmorexa HOK
7 ’ 1 https://m.edsoo.ru/ffod
XUMHYECKHUX IJIEMEHTOB
2be8
IIpocTsle U CIOXKHBIE BENIECTBA
ATOMHO-MOJIEKYJIIPHOE YUYEHUE B6muotexa [IOK
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. bubnuoreka [{OK
10 Xumuaeckasi opmyia. BaqreHTHOCTh aTOMOB 1 https://m.edsoo.ru/ff0d
XUMHAYECKHUX 3JICMEHTOB 2eae
1 OTtHocuTeNnbHASI aTOMHAs Macca. 1
OTHOcHUTeNbHAS. MOJICKYJISIPHAS. Macca
bubnunorexa LIOK
MaccoBast J10JIsT XUMHYECKOTO DJIEMEHTa B
12 COCTHHCHII 1 https://m.edsoo.ru/ff0d
A 350c
but6mmorekxa [IOK
Komnmnuaecto BemectBa. Moib. MonspHast
13 \acea P 1 https://m.edsoo.ru/ffod
5230
14 dOu3nYeCKUe U XUMUYCCKUE SBICHUS. 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

XumMu4eckas peakLus

https://m.edsoo.ru/ffOd
37fa

IIpu3Haky U ycioBus NPOTEKAHUS

15 XMMHYECKUX PEAKIUI
3aKOH COXpaHEHHUs MaCcChl BEIIECTB. bubmmorexa LOK
16 https://m.edsoo.ru/ff0d
XUMHYECKUE YPABHEHUS
3b88
17 Bbruuciienus KoJamuecTBa, Macchl BeIecTBa
[0 YPaBHEHUSIM XUMUYECKUX PeaKIuil
Krnaccudukanus XuMHUECKUX peaKIui
18 (coenuHeHust, pa3oKeHHs, 3aMEIICHUS,
oOMeHa)
M. B. JIoMOHOCOB — y4&HBIii- bubmmoreka [JOK
19 sHIMKIoneauct. O6o0uieHue u https://m.edsoo.ru/ffod
cucTeMaTu3auus 3HaHU 40c4
20 KonTponbnas padorta Nel mo teme
«BerecTBa 1 XUMHUYECKUE PEAKIIUN»
Boznyx — cmech razos. CoctaB Bo3ayxa. bu6nmorexa LIOK
21 Kucnopox — 31eMeHT ¥ IpoCcTOE BEIIECTBO. https://m.edsoo.ru/ff0d
Os30H 448e
dusnyueckre 1 XMMUYECKHE CBOMCTBA bubnnorexa [JOK
22 KHCIIOpo/ia (peakIny OKUCIICHHUS, TOPCHHE). https://m.edsoo.ru/ff0d
ITonsarue 00 okcumax 4614
CriocoOslI oNTy4eHus KHCI0poia B bubmuoreka [IOK
23 1abopaTopuu U IPOMBIIUICHHOCTH. https://m.edsoo.ru/ff0d
[IpuMeHEHHE KHCIIOpOo/Ia 497a
TennoBoil 3¢ ekt XuMuIecKoi peakuuu,
24 MOHATHE O TEPMOXUMHUYECKOM YpaBHEHUU,
9K30- U SHAOTEPMUYECKHUX PEaKIHsIX
Tonnuso (HedTh, yroib U METaH).
25 3arps3HeHue Bo3/lyxa, CIocoObl ero
MPeIOTBPALICHUS
[IpakTuueckas pad6ora Ne 3 o Teme
26 «[lomy4yenne u coOupaHue KUCIOPOIa,
W3y4YEHUE €r0 CBOMCTB)
Bonopox — 31eMeHT U IPOCTOE BELIECTBO. bubmorexa HOK
27 HaxosK1eHie B npupoze https://m.edsoo.ru/ff0d
4ddo
98 Ou3nyecKkue U XUMHUIECKHE CBONCTBA
Bosiopoa. [Ipumenenue Bogoposaa
29 [TonsiTHe 0 KUCTOTAX U COJAX Bubmmorexa [IOK

https://m.edsoo.ru/ffOd



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

50d2

Cnoco0bl noiry4eHus BOA0poia B

30 nabopaTopuu
[TpakTuyeckas padora Ne 4 o Teme
31 «[Tonydenue u coOMpanue BOIOPOa,
U3Y4YE€HUE €ro CBOMCTBY
bubnunorexa LIOK
32 Mosipablii 00bEM ra3oB. 3aK0OH ABOTaapo https://m.edsoo.ru/ff0d
542e
Boruncnenus 06bEMa, KOIMUECTBa BEIIECTBA
33 rasa Io ero U3BeCTHOMY KOJINYECTBY
BEIIECTBA HIIN 00BEMY
Brruncnenus 00bEMOB ra3oB M0 ypaBHEHUIO
34 peaKIy Ha OCHOBE 3aKOHA O0BEMHBIX
OTHOIIICHUH T'a30B
bubnuoreka [{OK
35 OU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d
587a
36 CocraB ocHoBanuil. [lonsitue 00
WHIAKATOpax
Bopa kak pactBopurens. HachiieHHbie 1
37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 101
BEIIECTBA B paCTBOpPE
ITpakTuyeckas padora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOPOB C ONPENEIEHHON
MaccOBOM J0JI€i paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padota Ne2 o teme
«Kucnopoa. Bonopoa. Boga»
40 Oxkcupl: cocTaB, KJIacCupUKaIus,
HOMECHKJIATypa
ITonyyenue u XMMHUYECKUE CBOMCTBA bu6muoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX https://m.edsoo.ru/ff0d
OKCHJIOB 664¢
bubnunorexa LIOK
OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS,
42 https://m.edsoo.ru/ffod
HOMEHKJIaTypa
P 67ca
. bubnuotexa [JOK
[TonydeHnre u XUMHUYECKUE CBOMCTBA
43 . https://m.edsoo.ru/ff0d
OCHOBaHUI
67ca
44 Kucnotsr: cocras, knaccudukanms, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOd



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

fee2

bubnunorexa LIOK

45 [TosnydyeHne u XUMHUYECKUE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0d
fee2
Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubmorexa LIOK
46 MOJIyYCHHS, XUMUYECKHE CBOMCTBA ttps.//m.edso0.1ut0s
’ d9474
[IpakTrueckas padota Ne 6. Permenue
47 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
«OCHOBHBIE KJIACChI HEOPTAHMUECKUX
COEIMHECHUIN»
48 I'enetnueckas CBsI3b MEXKAY KJaccaMu
HEOPraHMYECKUX COCTUHEHUIM
49 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI
KonTponbnas padorta Ne3 no teme
50 "OCcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeqrHeHnn"
[TepBbie MOMBITKH KIacCUPUKAITII bubmuorexa [IOK
51 XUMHUYECKUX 1eMeHTOB. [loHaTue o rpynnax https://m.edsoo.ru/00a
CXOIHBIX DJIEMEHTOB doffa
[Tepuonnueckuii 3akoH u [leprnonnueckas bubmuorexa [JOK
52 cHCTeMa XUMHUYeCKuX dnemMeHToB [. 1. https://m.edso0.ru/00a
MeHeneena da52c
bu6nmorexa LIOK
53 [Iepuonsl, rpynmsl, MOATPYIIILI https://m.edsoo.ru/00a
dad2c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX sIJIED.
N3oTomnsl
CTtpoeHue 3NeKTPOHHBIX 000JI0YEeK aTOMOB Bubnuoreka [IJOK
55 anemeHToB llepuoauyeckoit cucremsr /. U. https://m.edsoo.ru/00a
Meunneneesa da6bc
XapakTepucTiKka XUMHYECKOT0 dJIEMEHTA 110
56 ero nosioxeHuto B [leproguyeckoit cucteme
. 1. MenneneeBa
3navenue [leproauyeckoro 3akoHa s
57 pa3BuTHUA HayKu U npaktuku. . 1.
MenneneeB — y4€HBIM, NIEJArOT U
rpa)xJIaHuH
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB
58 XUMHUYECKUX DJIEMEHTOB



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

Honnag xumuyeckas cBsI3b

59 1
60 KoBaneHTHast moysipHasi XUMHYECKasi CBS3b 1
61 KoBanenTHas HemosipHasi XMMU9ecKasi CBSI3b 1
CreneHb OKHCICHUSI
62 1
63 OKHCIIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIINH 1
OKHCIUTEIN U BOCCTAHOBUTEIN
64 1
65 KonTponbnas paborta Ne4 mo teme 1
«CTtpoeHne aroma. XUMHUYECKAsI CBA3hY
. bubnunoreka LIOK
PesepBusblii ypok. O000IIEHNE 1
66 CI/ICTI;MaTI/BZpI/ISI sHar 1 https://m.edsoo.ru/00a
. db33c
PesepBHeIit ypok. O000IICHHE 1
67 CHCTEMATH3allHs 3HAHHUI 1
68 PesepBHeIil ypok. O000IICHHE 1 1
CHCTEMAaTH3aINsI 3HAaHUH
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

9 KIIACC

Ne i/

Tema ypoka

KoJgnuyecTBo
qacoB

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

IIepnonnueckuit 3akoH. Ilepuonnueckas
cuUcCTeMa XMMHUYECKUX 31eMeHToB /1. 1.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIECTB

Buapl XUMHUECKOW CBA3U U TUIIBI
KPUCTaJUIMYECKUX PELIETOK

KonTponbnas padora Nel no teme
«[loBTOpEHUE U yriuyOiaeHue 3HaHUM
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kilacca»

Knaccugukanus XuMH4ecKux peakuui no
Pa3JIMYHBIM IIPU3HAKAM
[lonsATHE O CKOPOCTH XMMHYECKOU

pCaKknuu. IIoHsTHE O TOMOI€HHBIX U
TETCPOTCHHBIX PCAKIIUAX

bu6nmoreka [JOK
https://m.edsoo.ru/00adbch0

ITorsATHE O XUMHYIECKOM PaBHOBCCHHU.
@akTOpBI, BIUSAIOIINE HA CKOPOCTh
XUMHYECKON PE€aKMU U IMOJIOKCHUC
XUMHUYECKOTO PaBHOBECUS

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

10

11

OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

TeOpI/I}I SHCKTpOHHTHqCCKOﬁ JUCCoManu.

CunbHBIC U c1a0bIe SJICKTPOJIHUTHI

HoHHbIe ypaBHEHHSI peakui

bubmuoreka [JOK
https://m.edso0.ru/00adcd68

bu6mmorexa [IOK
https://m.edsoo.ru/00add448

12

13

XuMHUyecKre CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE MPEICTABICHUI 00
BJIEKTPOJTUTUYECKON JUCCOIUALINHT
XHUMHUECKHE CBOMCTBA COJICH B CBETE

MPEACTABICHUH 00 AIEKTPOTUTHUECKON
JUCCOLIUAIIUHI

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

bu6nmoreka [JOK
https://m.edsoo.ru/00add8b2

14

[TonsiTue o runponuse conen



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

15

16

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

[IpakTrueckas padota Ne 1. «Pemenue
AKCIIEPUMEHTAIbHBIX 33/1a4»

17

KonrtponsHas padora Ne2 o treme
«OJEKTPONNTHYECKAS UCCOLIHALTHSL.
XMMHYECKUe Peaklu B PACTBOPAX»

18

19

20

OO1m1ast XxapaKTEepUCTHKA raJIOTeHOB.
XHUMHUYECKUE CBOMCTBA HA PUMEPE XJI0pa

XnopoBogopoa. CossiHas KUCIOTa,

XUMHUYECKHUE CBOICTBA, MOJIyUYeHHE,
MIPUMEHEHHE

[IpakTuueckas padora Ne 2 o Teme

«[TonydyeHue consHOIN KUCIOTHI, U3yUEHUE
€€ CBOICTB»

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bubmuorexa [JOK
https://m.edsoo.ru/00ade104

21

Beruncnenus mo ypaBHEHUSIM XHMHYECKUAX
peaKIui, eclii OJJUH U3 PEarcHTOB JIaH B
U30BITKE

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

22

23

24

OO6mras xapakTepucTuka 3J1eMeHToB VIA-

TPYIITIBI
AnnoTpornHbie MOIU(UKALIUN CEPHI.

Haxoxnenue cepbl 1 €€ cOeIMHEHUN B
npupoje. XMMHUYECKHE CBOWCTBA CEPhI

CepoBosiopoJ, CTpoeHHe, PU3nIecKue u
XUMUYECKHE CBOWCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6nmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

25

Oxcunpl cepbl. CepHas KMCIIOTA,
¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

26

XUMUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE
MIPOMBIIIJIEHHOTO CII0C00a MOIy4eHUs
CEpPHOM KUCIOThl. XUMUYECKOE
3arpsi3HEHNE OKpY Karoleil cpeabl
COCIMHECHHSIMU CEPBI

27

28

BrruncieHue MaccoBOM JIOJIH BEIXOJa
MPOAYKTa PEaKIuU

OO0mas xapakTepucTuka 31eMeHToB VA-
rpynsl. A30T, pacCIpoCTpaHEHUE B
npupoje, GU3NIECKUe U XUMUIECKUE
CBOMCTBaA

29

AMMHUaK, ero Gu3n4ecKkre 1 XuMHUECKUe

bubmuoreka [JOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

CBOﬁCTBa, IMOJIYUYCHHUEC U MPUMEHCHUC

https://m.edsoo.ru/00adf004

[TpakTuyeckas padora Ne 3 o Teme

30 «[Tomyuenne amMmmuaka, U3yueHHe €ro
CBOWCTB»
A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuorexa [JOK
31 .
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
39 aMMOHHUS B KQU€CTBE MUHEPAIbHBIX bubnmoreka [JOK
yno0peHui. XuMHUUYECKOe 3arpsi3sHCHUE https://m.edso0o.ru/00adf518
OKpY>Karollen cpeabl COeIMHEHUSIMHU a30Ta
®docdop. Oxcun pochopa (V) u
33 (bocg)o pHa;[ KI/ICJ'I((l))Ta (1)(1)I/II)3H(‘162)KI/IC u bubmorexa LHOK
p L https://m.edsoo.ru/00adf68a
XMMHYECKHUE CBOICTBA, MOJIyYeHUE
Hcnonb3oBanue GochaToB B KauecTBe
34 MHUHEPAIbHBIX YI0OpEeHUH. 3arpsi3HEHUE bubnmorexa [IOK
P . yAOOP 4P https://m.edso00.ru/00adfc20
MIPUPOIHOM cperbl hocdhaTamu
35 VYraepon, pactipocTpaHEeHHUE B IPUPOJIE, bubmuorexa [JOK
(du3nyecKre U XUMUICCKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepona, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bu6mmoreka [IOK
po0JIeMBbI, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHas KUCIOTa U €€ COTU bubmmorexa [OK
https://m.edso00.ru/00ae006c
[IpakTuueckas padbora Ne 4 o Teme
38 "TTosrydeHne yriIeKUCIIoro rasa.
KauecTtBeHHas peakuys Ha kapOoHAT-HOH"
[TepBoHayanbHbBIE MOHATHUS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmmorexa [IOK
P https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/Ia
40 Kpemunii u ero coequHeHMS bubmorexa HOK
P g https://m.edso0.ru/00ae080a
ITpakTuyeckas pabora Ne 5. Pemenue
41 9KCIIEPUMEHTATBHBIX 33724 10 TeMe
«BaxxHeuIme HeMeTaJUTbl U UX
COCTUHEHUS
KonrtponsHast padora Ne3 o reme
42 «BaxHeinme HeMeTaJTbl U UX
COCTUHEHUS
43 OOm1ast XxapaKTepUCTHKA XUMUYECKHX bubnuoreka [IOK

3JIEMEHTOB — METaJJIOB. MeTamnnueckas

https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae103e

CBSI3b U METAJTMYECKasi KpUCTaNInyecKas
pemérka. @u3n4YecKre CBOMCTBA METAIIOB

XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DNEKTPOXUMHUYECKUN Psiji HAPSHKEHUI
METAILJIOB
OO6mmue crmocoOb! MOTYYSHUST METaJLIOB.
45 CrnaBel. Beraucienus mo ypaBHEHUSM
XUMHYECKHUX PEAKIIHid, €CJIM OJIUH U3
pEareHTOB COACPKUT MPUMECH
46 IlonsaTHe 0 XKOPPO3UU METAJIIOB bubmorexa [JOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
a7 €JIOUYHBIC MCTAJLIBI
= https://m.edso0.ru/00ae14b2
48 Oxcupl U TUJIPOKCHIBI HATPUSL U Kallus
49 [lemouHO3eMeNbHBIC METAILIbI — KAJIbLIHH 1 bubmuorexa [JOK
MarHum https://m.edso0.ru/00ae15e8
50 Baxueiine coefMHEHNS KaJIbLIUS bubmmorexa LHOK
https://m.edso0.ru/00ae15e8
51 O06o001IeHre B cucTeMaTH3anys 3HAHUH
52 JKEcTKOCTh BOJKI U CIIOCOOBI €€ yCTpaHEeHHS bubmiorexa LOK
A yerp https://m.edso0.ru/00ae1886
ITpakTuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOABI Y METOBI €6
ycTpaHeHHs"
bu6mmoreka [JOK
54 AmroMuuuii
https://m.edsoo0.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U
THIPOKCH/IA
bu6mmoreka [JOK
56 Keneso i
https://m.edsoo0.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bu6mmorexa [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeH1E U CHCTEMATHU3AIIAS 3HAHUI
ITpakTuyeckas padora Ne 7. Pemenue
59 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
«BaxkHeume MeTajlibl 1 UX COCAUHCHUS
60 Boruncnenus no ypaBHEHUSIM XUMHUECKHUX bubmuoreka [IOK

peaKHHﬁ, CCJIM OAWH U3 pCarcHTOB IaH B

https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1750

M30BITKE WU COJEP>KUT MPUMECH.
Boruncnenus MaccoBoii 1011 BbIX0OJa
MIPOJYKTa peaKiuu

61 O06o01IeHre U cuCTeMaTU3alus 3HAaHUN 1
62 KontponbHas padota Ne4 o reme 1
«BaxxkHele MeTaibl U UX COSTUHEHUS
63 BemiecTBa u maTepuasnbl B TOBCETHEBHOM 1 bubnmoreka [JOK
JKW3HU YeJIoBeKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIEH bubnnoreka [HOK
cpeasl 1 https://m.edso0.ru/00ae4270
65 Poap XxumuM B pelieHnn SKOJI0THYECKUX 1 bubnnoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6o01meHue u
CUCTEeMaTu3alus 3HAaHUH 1
67 PezepBHblit ypok. O6001eHne u
cucTeMaTu3auus 3HaHUI 1
68 PesepBHrlit ypok. O60011eHNE 1
CUCTeMaTu3alus 3HAaHUH 1
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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